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(54) DETECTING METHOD AND DEVICE OF 
DEFECTIVE WAFER 

(57) Abstract: 

PROBLEM TO BE SOLVED: To enable the concealed 
defectives to be disclosed by a method* wherein the 
electric charge is applied to a wafer in a specific 
state to obtain voltage contrast data so as to detect a 
component at a different voltage by analyzing these data. 

SOLUTION: A low energy electron supply source 24 is 
inserted from the side of a column 20 so as to flood a 
wafer 22 in the vision of the column 20 with electrons. 
Besides, in the case of scanning the electronic beams, a 
secondary electron detector 26 is provided for detecting 
the secondary electrons emitted from the surface of the 
wafer 22. In order to optimize the capacity of a 
detector 26 detecting the the voltage contrast between a 
floating component in the wafer 22 and another grounded 
component, a filter mesh 28 is provided between the 
wafer 22 and the detector 26. The mesh 28 is held at the 
bias voltage so that the electrons at higher than the 
specified energy may pass the detector 26 further to be 
detected. Besides, the response from the detector 26 is 
enhanced by a photoelectronic doubling tube 30. 
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(54) [ISSHcD^**] ^xniC:mt**liB£;gmT£#i£RtfglS 



(57) [S*j] 

CSS] ^{*$x^rtectt3hri»S;&«%*^T 

*5^^±#Stt*J:3«c?x/^«ffi*tt#u 

(b) ^t-A?rSfflCtC©<t^«M^'? 
3-)sayi>ts. < i & 1 g|Ht*t It SE3 >h?X|-f-$ 
&«SU <c> BMBEaX^Xh^-ffcaWrLr 

©■7 + >±©^S5t©{4SCC^-r-5>7 r - ^ 

a©^Eu-^^so t : x+-i'>i2s<t ur*^s 




1 

(a) miiz4n<Dm%m<<cftmzii.^zwj$.mm 

( b ) ffiiZ?J(Dffi®[*l<Dtftf>!iL&lcmt-2>mEt=i > h -5 
x h f t - £ £f# £ /c »ic iff B1£1?S £ y a - f > V L . 

(c ) BfriemflE=i> h ?x i- ir otccdj; -5 

tt^ -r €» j; ^ cc hjs s ft s c i t«f« t ? z> y?m. 
im#m2 ] imm i icfc^-c, < a > 

canon 3] ti*3i2 4cfct,>r. 7 ^7=-* >y 

m*^^**tt^?ztt*:imt?i>*&. 20 
cure* 4 ] ti^ii i ic&^x . x ^ * 7- ( b > *ssj 

tt*r Otiwltfe- A£X* -r C £ 

>lT5C££#®£-r3:fri. 

ie^^©mrieMiS©mBE=i> h 7* l-iUg?£f#SC££ 
it$©£f3^. 30 

ci92}?]i7] m^m6(t06^r, (c) *t» 

cw*ra8] m^meicis^x, xf^T" <c) 
tasE3> hiii«E=&9?ia^x^±©ffi©@3f«D^ 
jet zmmttom®. t tm l R-otmnKon ©is^ft' 

6 C £ £#©£ f 3*^0 
[^m9] m&ant*s\.>T. 7.Tyy' (c ) #W 

^«K»i-.4^»J«EiilS«rsci*«Rf«<br4* 40 
& 

CIS^JI 1 0 ] ItsfcJi 1 ecfcl^T. Xf 5 7- ( c ) ifi 

*»e»3BRSti*:WBO»aE**S-r*fc8i>«:tWB«E=i 
>h5X &JK*tT4 
[ItJtail 1] 1 CC*jl,>T. Hft. mflB9x>M 



^ra-V 1 0-3 1 302 7 
2 

Cta^Jl I 2 ]. IS^XH 1 1 ictoi^r. MCC, jfc^Wte 
5» t Otk««c «fc 0 BfriB^fiSWCBBbtS^JftgJSitWf 

cib^ 1 3 ] m&m ncfc^r; muz^x.^i,cML 

W (a) - (c) 6MXt/fftt 9 C 

& 

iRW«c«Jt 3 n r i» •£. Mistf £ taMWtc * ^ mEE^±# 

( b ) B?iB*iSf4:#-^-r-5#ISJ; 0 *>^0 < iSu#l!St! 

(c) C©J:5Ja:«SE»«:35tr*»f3£0«EE£aft-B* 
H«c*S«^*^-r5fc2f>(CHuiB^EE=J> h h 

So 

CS»*J11 5] SS5RI11 4CC*JC»-C. Mie^xy>'\m 
C£^#ii£^3^g„ 

CBI*S 1 6 ] If5f?if 1 5 (Cfc^r. miiaitmfii^^ 

7 v ^■^>355frla'^7x/^«:^^Lrl:t$5e { ]^fic^x^;^^ ^ cD 

8uiaf-YOBuia«^*«Wfi/-r«^fcf-A*x+i->-r 
s. 

[ i 8 ] mmm 1 4 k *$o >r . g» amT- tr- a 
* * > § # 4 j»£tc S5IB y ^ h m m ^ *i -5 -^«^tc 

CHWaa'i 9] tt^cis 1 TKteut, BfilBm^e-A 
Cii5Rii2 0 ] n^gi 4«:fc^r. airiamiE3> h 

c»*a2 1 ] nraaai 4(c*$i>r. MiB^En^h 
^a«j^n/cmBE3> h 7X h t 1 -^ £ttts-r4#s^w 

un>4 C £ £<f$Sft£-r£§SS. 
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tmmtEic & h Mi&i* t mm t mmu ? a - r < > y 

(b) WE— ai«C*s»a*^* + >^-f>CC»LflBE3 

(c) WE*** >7^>^6©1E3> hr- 

[19*52 3 ] 19*312 2K*>C>r, WE^WST-fc: 

- a**we** * >^ ><©rans<tht*5L/rfrEx* * 

> ^ >CC»-3 rUKflgtc J: 0 ftfltfgfilr * * * x 
[19*52 4 ] 19*52 3(C4BC*r, B?ifi*^-^-A 
[19*52 5] 19*52 3CC*>l>r, huE***>^ 

w ><DHH^frse»jffi*©si»Wfc^r dsfflrsax * * > 

[19*52 6] 19*52 2Ct:te<,>r, 1#<D***> 
W WE =i> h h ^-drSWE^x^i 

[fS*52 7 ] ¥*f**x^±©^W*fc:b»a« 
«W^B*«»ir*«B«:*Jt*r, 

Bf m ox » w&t- t*~A£x**~>ys-t± 

(b) SuE** + >^>CC*fT<S»lI:3> h^XFf 

- * * fc a © - *ta^tt»8 . 

(c) *©«jsS*«:»TS^©«BEtcSFtoa«c5WE 

[ 19*5 2 8 ] 19*5 2 7$c4yt*r. iiif ElSfWMfl 1 b' 
-A7'P- 7*J flfE* * + > 9 A XDBflPS <h it« 0 r 8? 
E* * + > 7 4 >ec«a^r *»W«c j: tt4WWter 

4fS««. 

[19*52 9 ] 19*52 8cc*$i>r. WiB^n-y*! 

[19*53 0 ] 19*52 7lCtel>r, l?IBmffn> h 



(3) 10 - 313 02 7 
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4«r«*4-r*««. - 

[19*53 1 ] 19*52 7lCfc<,*r, gCC, B?E^x 

[13*53 2 ] 89*51 SiCte^r, bJIB^o-^ 
io J7?Mii<±ft®li'> Z'tZMM'r&ffimk^ t'- A# 5 

^ArtccfiLasnrfcO, fiEortcrK?^* Ftr-Aa* 
MiBS*au>x^6m5it^cfirfB^ 5 * f tr-Awnr 

E* 5 Alices 0 r Wrc ft 6 c 4 «:*s» 4 T & glo 
[19*53 3] 19*53 2^*51^, mrlB ^"n-y 

M&C -*t-AftMI:fl/rfc^ M^C, aula 
^x^iffl»Wtt«rE/7^A(0fHi^»*KMrsCi 

[19*53 4 ] 19*53 3tCfc^r, MCC, WE—;* 
[19*53 5 ] 19*53 4$ctel,vr, |jgaiBr6lS^— 

»oiwwecra^*©^fl^tt««*WLriiSc t 

[19*53 6] 19*53 2«:fec*r. BgiB^^A^, 
30 Vyy Ke-AX^»> h J: 0 < A#^CH?ia^x^ 
<D«««c *3 tc 0 15 IB 7 =? v F tf - A & X * + ^ > ^ $ « 
57X^-Xtt^>^^WfUU^Ci?:» 

[19*53 7] 19*53 2{c*5t^r, MIS^at^ 

Kfcf-AX#5i KcfcO fe*L<7^*35tHifE , >x^ 
©««CC*)fc0 8uE7^y Ftf-A>&X+ + ->^S# 

[19*53 8 ] 19*53 3(Cfc^r, gtrffi^^A*^ 

40 ?ltiS(e:^/c0mrfa7^ * Fb*-A£x*i>x>^3t!\a 

go 

[19*53 9] 19*53 2(Cfc^r. MIB?^ * F# 
>^W/i A(Dfcr-A^S£*^Fo/c7^^ Ftr-A?rit 

tgr ^> c 4 niter ft zct *»«4 r 4 

[19*54 0 ] 19*5 1 «c*H»r. ««#W4Sn4 

8?fE»r5E©««3w, m^A<om<Dm^<D^mm(Dt& 

50 CittJai»*Wr&W(*Srtt$LrfcO, loft^ShS 
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E*v h9-^S:3t«m, WE** b 9-^<bBufa 

n & iuEb^cdsb^ . fj ta* * h9-^cD9^ (Dm— 

<D*v bv~9<D-~2K&mLX*s*)> flOHffSa«EE=0 
[0 00 1] 

nsnsHK^v^ (Sis) <Dttte«c*5»*#*.m-3 

[0002] 

t>5. tt&9(*> iKfcRtffraK UV^7^ x*^ 

n^^<Dga^©PgccfcW5^-C(D^x/^coc>rtf^c^ 

£><D, XteF^Ltc7'V^X&t><D^K<D£.mv v bfr 
C0 00 3 H1? (£«fcB> &*0«. »jft^o-fe^(C 

T*">r3T (Tencor) A >X > ^XttK L A 

w >x h )is > 7tCcfc -?tjs«3 nr J: ^ tem&<D 

tt^^ffitt, #B«WF»4. 3 4 7. 00 1^ US 
4. 378. 1 5 9#. »4. 7 55, 8 7 4^, Sg. 
7 6 6. 3 2 4^ 814. 8 4 5. 5 58^, »4, 8 
9 8, 47 1#, S5, 0 3 0. 00 8^ US. 13 
1. 7 5 5^ mb, 264, 9 1 2^ »5. 27 



(4) RfBH^ji 10-313027 

6 

6. 49 8^. 15. 3 5 5. 2 1 2* *5. 4 1 
6. 5 9 4* 315. 4 3 8. 4 1 3 *&£ffiWH1$«Fa» 
OR 6 2 4 7 8 A6CIBM3ftr^iJ:9tt5t^WaiB. X 
(JKLA SEMSpe c r ACQ J: 5 ft h^v? 

(iJP6 1 -8 8 2 9 4CCgB48$nri»SJ:^&tSa5«: 
[0 00 4] Ctt6©9K£<&«fBtt, r + 7-J MBi 

n £ Mfi is * 5- x. s c <b CD a c » <fc o ft p s £ <d r«a o ik » i j 

<c I COWSpItBtt^B* Oi^ti'Ji^iSS 

^x/^iB**«^-rSC<!:fcj:^rXB*5HSUT*. 
ff (SEM) Wttt*^^-^ 3 >±T?*ttStiS. 4--^ 

[0 00 5] ctihammz, H«C. *tl*sSBBXfir 

tf, laSct'T (vias). >Fro±fcfcT7?LRC«'*-- h 
x\ZMffi^mKf £ J*4x± 5 c i Sniffer* -5 

^S^D ^ > ^ Y >^Bt^0 S/Xf ^>Ci 
h 9 0. 2 5 m m©jtt^W3l5ttoaW0tt<Z>»^ * 

tMsa«*r*i»sa*36^cBcc<tor*sfesnsaE 

[0 00 6] y-rt^-Yi<Dib«#ffi«:ttffll/^:SEM 
so rr>^fAtt, h^^77^p%WWj:tM^/c 
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ffi(0. I am) SrWUrfeO. &oT. Sfefttt-yx^ 
tC>tfLr L 0 7128 OBSHWIffiO^CCfil^^BSH 

[0007] s em, &vmM®mmmtctovz>Mf&ft 

[0 00 8] S EMttSWMKSfiEL^^ff y 

(MCM) lCM1ZV&tltcXM*tfi%l?Z 

ft»4, 415, 8 5 1^ 94, 417, 20 3^, 
314. 4 4 3. 2 7 C ft 

»tt, 2keV1^7 : > F*'>«iltMCMlg 

^O^JSubtc I CfA^ «rffiBifc» 
[0009] 

[0010] 



(5) *5BH 3 P 1 0 - 3 1 3 0 2 7 

ffiffiSft. *fttt. ( a ) »«WiC#tt3ftfc»EE{*S: 
US WCC illi s ft/c Msffi t ffl2t&tyc & £ HEE^_h^ 5 

■ttSct^tox/^awi^u. (b) ST-tr-A* 
io [ooii] ^{^:a«c ( ^x/^jt&ft 

ffil>x*^ (&H k e V) (DK^r?^ >^ 

«EEte«Bt*ft£. *E3> h^* hH*ttc<Dj:5tt 
flteSf*©IH CC & 1 >T 38 Wk*ff ft 5 . «HP t: - A X« S 
EMg£*e»©SE3>h77 hiBfe®&BKt;*:3Stci£ 

o^x^^6*ftBsn€>— 3c*?-**wrr4. ?x^± 

20 (D-^x. 6 ft /c{£gfc:*t $&fl $ ftfc*^<&SfeW*<D* 

gtcfci^-rBfjeox^^^co^s^r « c <t «nfij± 
otitJ5£ft£o r;77f^>^'(f lood'in 
- 1-> yHJ-feflgaccfc^-caffl s ft* ± 5 ftig^sstgr 

Wft<, tb«W«t»tt©tr-A(c*ji»r^x^N^«-?- 
®cc»n^r i oxtt-e-ftjaJW) 77^^ y^i&js* 

40 [0 0 l 2 ] IE3> h^X h^-^^^OJ^SSCD^ 

^oio^i^ c i^pjffir* s. ffl^ft?BS8cctec»r 

(a) -iSOgl^Lfc 
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-A**+rx;,y3l+ (b) K—JStcteW**** 
(c ) ftflEX^ +>^>f >^6(D^JE^> h ^X hf*— 

[0013] l-"Ft'-A^r)i;^X^^>y$n 

»©K>IH*^31±tta*6. *7-^H8«:fiH-rS*r 

(0. 2 Atm) CCfci»r*B»W^itil«±©E««c*'BC 

— jfrftfc: L. — JUaftooc. s 

^(cEftCCffiaLrt^S©^ iftg&SK^-V-h^* h 
7 s - *tfa«C*x;v£ 10CD^CCX + 
^LJfcl^Q 0KHiE3*fc«*CBfi;**i>>^£C 

5*ifiicct:T-A%x^ir>$-sscir*4. cft6<o 
r ftjE-r ^ c t #rajiKt?* -So 

[0 0 1 4 ] SUCDT^P-fii, WE:n> h^X UIHft 
£Lr*E:3> h7X hf-^^I^Cit^e 

Lr; ^SStir^S&t&j:*) 4>— )B*t^Xtt— JBiK 

*X W*ti 3tiW5 fflStt* BWlIT £ C <h aQrs plfigr S> 
SSWM:, ^i««5x/>±(i[) l -90^^^6(D1E3 
> h 7X h f*— ^tfel> 1 ffi<P«EE:3 >h7Xhf-^ 

o^ft^&sir £ c t tcj: o x mmr z>ct oti«c* 
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10 

coo i 5] c<D<t5&««r7a-f'Y>yatf»ts 

<D i Sfc £3iJEBc#>£ a»* MEM" 4 /e#> CC , fltj$ft 

z^x*-?*«ttD-rs»^«:, c ft 6« 5 ccji 

x., — 7?s«*^Lrs»snrc»saSf*«#«3n-r 

[0016] 

<b, Xr-vl4i, ^x^KStl^n^y h 1 6 <h£iR 

WLr^ajiffiSi 'ostor^s. Ri^t'-Agg 

^g^t*^ a >3^6»A^nJfiB* IDS 1 0 0 0 0f©I 

j:^^^ t ->>/I^i^7A20?:flW 

0, Xf -V 1 4li¥«» I CSlffl^x^ 2 2 ^ 

fjm-C$>2> (XYXf-y) 0 Xr-^14Wxn2 
2(DftsC0a$^^:^^A2 0 <D&»rtCC{a«3#S C <b 

3Wnjttrft*j:5«:ie883nr^a. fix*;u^<«i 

k e V) ^«*&SS2 4^BEX7.^^©«S^6»A3h 
r^OJLo^^ A2 0©tR»rtCC*5W4^x^N2 2*'« 

* l fc - ftiWBT 4 /c^cc - xm+mm 
2 6W6nrc^ a ^x^fcfct^s^p-f >^ 

ht«ttO-r4fc«>K:«ttnS2 6 01!B***a-ft3H*Sfc 
»(C, ^X7n2 2 £^*0^2 6 iOHKlfcliT^TX 
3ti"fc7 -/ JU^-^ 2 8^RW6<iT*jO. 
5^*28 «Bf 5E<Ox * J: 0 iSc >«-W>*#«k*D» 2 
6*ajaL5Lo^3ti4J:5«C^^r^a£Eec^3 
50 ftTO&o tt^<DCcS(^S?tt<BV3 0CCj:or 



n 

co o i 7 ] ^x^2 2fm^Ltctu<Mmmi oi^ap 

h ii^*S{*8B£ 7' p -b * *c & c > r — « W«c 4> <d -c tb & . 
p#* v h i 6cc3torr^-b^oifi8r*s<fcocc. ^x 
;vD#-fe v H32*sd-Fp^3 4[*3&cu-f^ 

sn, p-kp^3 4^ s^ii^ns 

It &££&jS{ t U 7 -OZlr + l'WMG)?*-*^ 
-*4 4 m«3>b^-^ 4 2*»6©Wf>Tttt 
(1^;hSfMfl9->*f-A4 C(D^X^A<D«rffrfe*fJ 
KWJ®'>x-rA« fc ^Af&lJ^xu^ hPx£> 
XCCE. H«/v-Y>**+>:/aHz-!f I/LSP, 

hP-^^SCE, ^x/^> K^-llfljaJxU^ hpx 

/LLC, 77^F^>$!!WFGC^ltC^ 0 
[0018] i77A2 0<D3*BJU>XWJk:*5^S77 » 

2<c^L-c&s 0 c©J#^cc«, 

^•y (Kimball Phys ics) ELG5 
^<DiSB©7^ v F#>T2 4^*7A1 2 0Cr>M*WJ«: 

7AO-^t'-AP[^^7 7 ? f^^-AFtfgJg-r 

^<KSS*irc>£. {BffiSi 4 oti— #<©^Rt&^u 

-M 44, 1 4 64Sltl^o 77-^ P*'>12 6 
iCftt>iSl^U-H4 4tt, 7A'-^t 14 8?:f0 

t*«««ffiCC«J#S*ir^4.. ffe^CD^U- H46li 

^rtt+#Jbh (Mxti 5 0-ioov)(cg^n 

7fY>^t'-A<D^ 77 * F#> 1 2 4<D*8SB 
cc««r4|Siac!>«fiflteS*l 5 2£lSfflT£C£«:J: 

[0019]»77v K*/>tt, tb©W<gC>x*;U=F<Z> 1 
a5ffl(0±(R«, SMS. #Jl. 5keV-C*<5d:^f)h 



(7) tSBfl-T I 0 - 3 I 3 0 2 7 
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)V * x^ L,1Ph<DS\s A* h P -Jl/>y (Brems t 

rahlung) Ras*x«*H*isnri^tcc^cDaiscc 
<t 0 tt * * ^¥«hcc & 1 » r ttfpr sci^aiu 

l^Oi^x.6tltl^ 2 0(0 r^p^ 

<0|fflr*S) o ^f*^x/^c*jWS5&<h*© 
Wg<Dm&ia* s 6 0 0 e VT^S 1 5 k e V<D$qSW 
r*S4— «ffJ«c*jt6tir*yO.'iEtttt«Htt. Sffi 

1 n 0 u ACD®SF*3iCiiggppIfg-C^>^ 0 X 

F^ffiRtftr-AaSfcCS. M^<t&. »5x^<D«tt 
<D*SE«€C*ytt-5SiJ^pJ«g3S*E=»> h7^ h 

[0 02 0] ^3 (a) - (d) W\ 7D-f^>^ 

20 ri>*. S3 (a) tMEl/^BW««ft*bri»S. 0 
3(b) te&KXtC&^T^FSOb'T (via) fc^TT 
SiS^c <!f<DJ: ^CcmiE3> h7X hBH»3D«*ton** 

tmmcy*-7~<>#±tf:2> 9 03 (c) {if»««cA 

A «ffi77 5 nfcftJ&tt'xIE t/<S»bTC>4^ 

U7P-f ^ >#-rz>c£&fr&L,x^% 0 113 
30 '(d) «XH l/c7n-f^ y«teS»*««W«:««ft 

Shrews ^««-r 4tt*z«c*jw4 nmamto 

(DflSS*7SUTC^S. 04 (a) RO*.(b) tt % [aj — CD 

tlXt<>2>i><D£ LXmt>hR-omA: (b) CC^l^r^P 
40 te^m&lCl*. i*%e©Si^X7-«r*Lr^St>© 

«*SIW oao*^W^B«fil«c te^r fiBffl L/c 4><D «t 
hi«o*pb«»dt =f y a «i ffl-r h c t cc <t o r »f B 

50 %SCf ^> C <b & pjfigr 2SE> ^> g 



(8) 
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[0 021] ^qaostowa^iawtcfc^-ctt. ms. 

Ct€:a5(C7ft0r»«. S3 (a) - (d) <Z>^> 

gX«7P-r^>^lEV f ) + >_h<D 

[0 0 2 2 ] TfcftKD'fvM* ( b, cXted ) #>6<Dfs 
f<b»0©f^WX (a) ^6Offlfi^n<0i«:f#/c 10 
»«C. £§3ff^ (Dab, Dac, Dad) (ix^-^: 
H^b-To aST^*Cit*4^ S3 (c) &c*tiT£ 
X^t>70TT}l SIKDfgecjStSM^ (Dac) 

fc#e>, ^t>7>/>SS^SM(Dac)^ 

x * * > ^ >f > sat*: * n XT -5 ft £ ikiE^ 
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[0 04 3] (14) IffikUAiXfift^O'Jx/^ 
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SttSC£#nIJgr*§. 77 7 Ftf-A*3j*9 F#7 

*;l/6 2 5*ftffllt77^ Ftf-A*7X*-KiflE3 
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Sin^ 0 iSfRJBfiS^>^-/^l/SBPJ|i*iCC % 777 F 
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6 4 0^X^7 7^^7 3^ (7O720M7 3 0# 
P.) , SEot. -^t'-A6 7 0*^iA6 6 0fC^O 

r*gfSjStiSo-;x^«*^og6 3 o^mrhct 

7^^-^+ + >ffl3>{Jb6 2 5RO'7tmffl$iJiai^S6 
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^^-^fy^>^ (7^>7 2 OMR) . 

Y>7 1*5 #JH) . SfoT, 77 7 KtT-A3Wifcffi<Dfc 

fc s 3X1^7^>K6 4 0^Y7^t>§n (7 10 
-f>7 3 5#M), :T#«F#4*fcHB8 3 0 ic «c*:*iii 
tPC<h*lW±L. jao^^4r-X* + >ffl3 2 5 

&a9c«JB*JSl*ffi 6 5 0 tt, 77';f^> 7(Dtc&)<tC 

6 (7^>7 2 5RO*73 0#8S) . 06&c>'7<£>W<: 
*sc^r«. t' - A <!: 7 7 •> f ^ > ^' t' - A i JC J: o 

;U£tStt£c£&^r<fc£ 0 HOC, -^t'-A6 7 0 ' 
i77>; ht'-A6 7 BOfa-f^Oil' (W> 20 

7 1 0#BS) tt^ro&racfeor«tt^ci^iESES 

^7A (WxK, 0 1<D:*77A2 ORO*06c7>*77A 30 
6 10*) tt, St^U>X8 0 5«r#LT*J0, Ctl^: 

<. X2«C}g|nl3*l5. *7ArttC777 K//>fc*r 

5cios8Mc;7 7^ Ftr-A<hftii© ra» j £±± 

[0054 ] i9RO'l 0tt*7AW{C7 7 7 F'#>* 
# -T * C £ CD & (, >5> * A COSE 0S 8fr H 0 £ ^ L X I „ 

io^7A«c7 7'/F^>^WLri^ 0 cn^cD 

^>h£Sffl-r£. *7AtcRglt77 7F^W 
819 1 O0C*R3hfc«tt€>-r (Bt9$i) . 

-y#s, K^-A30s-?x/N(csijar-5c<fc^pjtg 

r*Sl»-Ha« (0 1 0(7>£M#SB) i!«fc:-A# 
#HI0 toiBr^^ASStts-e-aciWififjsr**. so 



WWW 10 -3 13 02 7 
13 

v^-r^citceaiffiT^DSRii^-^' — *7 kjwb<. 
iwr*»j. j»fiWfeiB^«B*ra<tOfeiffi*#fefflr 

[0 05 5] 01 1 «*SIB*CS-^or. *7A«C'7 
7 7 F#>£^®T5cb^C7 7 7 Ft'-Aiffiffiu> 

77 Kb'-A^(7)^[|^$htl^77 Ft' 

*3lir«, 77 7 Fb'-AIi^U>Xit 7 7 7 Ft' 
"A6 7 5*SfflSt!\ao;W y f-3l*S^<f¥fflrS 
— »©HI'&«©aB»W*K«S l l 0 5&tf l l io* 

IltUS, 0 1 2«7 7 ^Kfcf-A(iU»ffi^*j»S* 
^1 1 0 5M1 1 1 0©KB5S?r^Lr*>*h 0 1 3te 

IWc^C7 7 7 K A *iajR-TS Sffil 1 
0 5 1 1 1 10 <h<DMCcSK*EPto3-£S. — ycfcf— A 
6 7 0£iltRT£/c#>ta*, 111 105M1 110 

asjgiftsti, se->r— ;jXtr-A6 7 o«ks*sw5c 
<bte<«s i i o 5cc*5W-5ian i i i 5*^ brass 

T5C<f;^"5JfiBr*S, 0 1 1 (C^L/Ccfc 5ic, 777 
F#>6 1 5H07 7 9 Ft^-AB 7 5«, SS^<S[pI 
SI 1 2 O^UriMU *7Va>(D^fflT^~ 
ftll2 5£/rorililU T>r>7^Jl/ (E i n 2 
e i ) 1/>X1 1 3 O^UtlfiU, R-otZZtf- 
iMoctapole) i 1 35 Sr/t-urSftftU fflffl 

6 2 2<ommi 1 0 5 <b 1 1 1 0 toimctmztitcm 

^CCte, 777 Ft'-A6 75^ 7 AMffi$ni 
~>&&mft&l 1 4 OSr^OrilMU ^XWie 
n) 7^;l/£l 1 4 5£^or»jfiOBr3*t*JU>X8 
0 5*/|-LTSiBU Vx^G6 0<DBffi±<DmM(DM t 

S^777^ >^£-t*£ 0 

[005 6 ] Iffi«U>X6 2 2«777 Ft'-A6 7 

gb>X0IiM«l6l 1 0 5RCK1 1 1 0<Dft& 
(01 2fC*5^*a)'«Ccfcr>r^3c3tia. 77 7 Kb* 
-A6 7 5 ^^7A#^It$ t^/c^C, EPflDWEtf 

777 Ftr-AO^To^^^^u-^JL'CcStbri^gH^ 
[0057] 1 5 so' 1 6cc7^$n 

r^S. 0 1 5«<5^(S< lo-5x;HcW57 7 7 
FtT-A^^7 F^3t*Ja^«r^oro^. 01 6te 

f§*^<J.^ r >X^CC^o^^7 7 7 Ft'-AX4<7 F 

^^i^^l>ti^ 0 Hfl^u>XcDBi«t (0 1 
5^a*l 6CC*fCt^fitap 3(Cfc^^>^a^^-^'-) 
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ifl £ c (,cBr& <* ft £ Ztctbic, m tiliffl u > X 
(0+^*^ b (y^-y F#>6 1 5(a^>tMS^ 
Sf&Hp 1 CCfcttS^DX*-^-) Ell 5 6C*sW 

#tt3t*£/>>X«:EI L 6tC*JWS<fc5«C*Sl 1058 
OM I 1 O-vfi-WT^ftS-tfS. 7 F#>6 1 5 
ttrnfftteffi/** bt>ax*->*- (ftfip 1 ) cd 
ASKS, 77-; F#>6 1 5<D7 *-*r>>^tc<£oT 

£ c 75 * F*>^a^*w<- (ffigp i ) j^^- 
^xsp^jgrnsftao/sfflfflL^xe 2 2cc^^rfi^ 

tt % hem ( P i**p2^reit) cc»r 

&n&EEitt (p2Hp3 ^<£>SBH6) ©tfcte: J: o rJt^ 
-r£c£#pI«Br*S. 0 1 6«C*$WSJ: F 

CCJ:S1S*3WB< &5 0 fflittft p l ip2 i<DIH 

<cs^e>T*s. [5j$Ht; 75? fuji*? 20 

15I»ft6tt, p3ip4i(DracDEJ|^S<40, 

-*p4i P 5 ioiHKoas*«»^^K<D* £*t}#£ft 
h»7 7 7 f#><d7 ^ip^*Mfc^£ 

£»^as. 7 5? h*^'>©^n^t-^-£K:^r 

*7Uals£bX<DmmT^*~?-+ 1 1 2 5 £rfPAT 
*C<t#nJttT*4. 01 1 1 2 

LTCD7 5 v F t'-A<DJBtKl 7 0 o^in^o 1^ 
1 8 52, SSgJBT^-? 1 * 1 1 2 5 «riffia U7c»<D. t 
-A(B*«WLr<D«^<D#^£ lt(D77 ? Ft'- A 

75 v Ft'-A^^g^ LX<D&S&mTJ*-* + 
1 1 2 5$catUT\ XttJfflfl/BU>X6 2 2*c*tur8£ 

;H l 3 5 tt. #*«ai4tiiE"r^< ftffi 

L<>X6 2 2«C»br^-A%K^S^Sfc»KH£flBT 

*C<fcfeDjflBT*S. H^ffirSjgl 1 40«77 * Ff 

CO 0 5 9 ] 777 Ft-AliMU>X6 2 2(D1S 
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^oJfiBr**. 77 * Fe'-AilLSafSP^cDnfSHtfiKcDfK 
r. ia 1 ztctjkutcbvtm— ft^fc, eft 

6 2o(7)Mttfl7 7 7 Ftf-AttBfflrt(Cte^T« 

Bfffir*f). 75* Ftr-Aili^EB^Lra^-r^M 
rticfcwsni9tK©sffi7 5 * Ftr-A®fflfflu>x* 

^Utl^o. 777 Kt'-AWPcWL/ttXT^I 
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FO^U ^gp^$cB£f#£/ca6&cf£7 5 ^ Ft*- A 
£5 x £ -x* + > c <b #ojfgr*£. 

[00 6 0] _ti£Lfc75 9 F2f>X#* h^ffiRtft? 

£>& 0 2. 5mm^4<^ hriK4 0 0 ^A^lg^fS 
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mball Physics) ©EFG-8XKFRA 
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*P 6«S^©fiStttS»*» o /c ^ x^©— 3RD— W* 

(0. 35 $9V>lUT<Dl$ffi) CCfctiTirsr— « 
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